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Editor's Note:
This Historical Archives is a particularly apt contribution, since 1992 marked the thirtieth anniversary of the death of Homer William Smith.
Professor Smith was born on January 2, 1895 and succumbed on March 25, 1962. There is little doubt that he is one of the truly major figures in
nephrology. His book, The Kidney: Structure and Function in Health and Disease, published in 1951 and affectionately known as "The Green
Book" to a generation of renal physiologists and renal clinicians, is one of the pivotal renal texts of this century.
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work dealt with methods to infer physiological mechanisms
from studies in intact organisms. In recent years the trend in
experimental renal physiology has been away from the study of
intact organisms to micropuncture and in vitro perfusion, and
with the latter to work with renal cells and their membranes,
their ion channels and the genes in which they are encoded.
Ultimately the findings of such reductionist studies must be
applied to their roles in the intact organism, and the framework
for that integration was pioneered by Homer Smith.
Smith's interests and contributions went beyond the physiol-
ogy of experimental animals to their application in humans and
the diseases of the kidneys. Most of us in nephrology today are
either students of renal physiology or concerned with human
renal disease; Smith was concerned with the entire spectrum.
The breadth of Smith's interests and accomplishments, how-
ever, extended far beyond the kidney, its function and its
diseases, to evolution, philosophy, religion, and music.
Robert F. Pitts, who began his work on the kidney in Smith's
laboratory and who succeeded him as the leader in renal
physiology, wrote Smith's biographical memoir for the National
Academy of Sciences [1]. One paragraph from that memoir
admirably characterizes Smith's contributions to the study of
the kidney:
"His death brought to a close what has been aptly
termed the Smithian Era of renal physiology. For over
30 years he had dominated his chosen field in a way
few (if any) have dominated other fields. His personal
investigations, his broad and inclusive concepts, the
methods of study of function which he developed and
popularized, the text books he wrote, and the many
investigators and students of medicine whom he
The thirtieth anniversary of the death of Homer Smith was in trained or influenced established him as the acknowl-
1992; he was a key figure—one might say the key figure—in the edged master of all things renal. Although not a
development of renal physiology in the United States. Smith's physician, he has been widely recognized by clinicians
for his contributions to an understanding of functional
alterations in renal disease, as well as by physiologists
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Direct approaches to the study of the kidney—micropunc-
ture, microperfusion, isolated perfused tubules, electrophysio-
logical studies—have become so dominant that those who have
come into the field in the last quarter century probably have
only the vaguest notion of how the development of the clear-
ance approach revolutionized our understanding of how the
kidney works. And although it was Van Slyke who, in attempt-
ing to explain urea excretion, invented the term clearance, it
was Smith who really gave it physical meaning. As Stanley
Bradley has pointed out [2], Van Slyke in proposing the term
did not think of clearance as a measure of flow, but only as an
index of urea excretion to be compared from one individual to
another. Certainly the so-called "standard urea clearance", in
which the usual expression for clearance was divided by the
square root of urine flow, would not suggest that its originator
thought that a clearance might be a flow. In Bradley's words [2],
"In contrast, Smith, with Goldring and Chasis [3] seem to have
been more impressed by the view of the clearance as the volume
of plasma required to supply the quantity of some substance
excreted in the urine in one minute's time."
Recognizing that two particular flows, the flow of glomerular
filtrate and the flow of blood, were critical to understanding the
function of the kidney and its evaluation in health and disease,
Smith and his colleagues set about trying to find substances
appropriate for the measurement of these two flows. The
clearance of a substance that is filtered but neither reabsorbed
nor secreted would yield a measure of glomerular filtration, and
thus would make it possible to evaluate the secretory or
reabsorptive activity of the tubules for other substances. After
several false starts, Smith and his associates [4], and simulta-
neously and independently Richards and his coworkers [5],
came up with inulin, which, despite a number of other close
approximations, remains the "gold standard" for measuring
glomerular filtration.
With the idea of clearance as flow it was apparent that the
highest possible clearance was the renal plasma flow. The
search for substances with such a clearance yielded the radio-
graphic contrast media, diodrast and hippuran, and later p-ami-
nohippurate. The clearances of these substances were so high,
requiring that renal blood flow equal at least a quarter of the
cardiac output, that they were recognized as a measure of renal
plasma flow even before collection of renal venous blood
indicated very nearly total extraction by the kidney.
It was known that the clearance of secreted substances
decreased and that of reabsorbed substances increased as their
concentrations in plasma were raised. These indications of
limited capacity for transport by the tubules led to measurement
of that limited capacity at saturation (Tm) for diodrast in the
case of secretion [31, and glucose in the case of reabsorption [6].
The measurement of glomerular filtration rate, renal plasma
flow, filtration fraction, reabsorptive and secretory capacity
opened the field to studies of a wide range of phenomena, and
such studies were undertaken in Smith's laboratory and those
of many others. It is important to note that all of these studies
required nothing more invasive than a catheter in the bladder
and a needle in a vein. Smith had been distressed by the
confusion that beset the literature because studies of renal
function had so often been distorted by the effects of anesthesia
and/or extensive manipulation. For example, in the earliest
studies of posterior pituitary extracts, later recognized as
antidiuretic hormone, the substance had been found to produce
diuresis. Smith once told me that he thought his greatest
contribution to physiology was the trained unanesthetized dog.
While that was a bit of hyperbole, it did indicate the importance
Smith gave to non-invasive procedures for physiological stud-
ies. Further, their non-invasive character made these methods
suitable for the study of the normal and diseased kidney in
humans. Such study was an objective important to Smith, who
had been enticed into renal physiology when, as the newly
appointed chairman of the physiology department at New York
University, he had been approached by two clinicians, William
Goldring and Herbert Chasis, for help in unraveling some
confusing data concerning urinary excretion in febrile patients.
The ensuing collaboration between the departments of medicine
and physiology set an outstanding example of productive inter-
action of basic science and clinical departments.
He was an extraordinarily gifted and meticulous writer. His
papers were models of logic and precision. And his books were
highly influential—as I can testify from personal experience,
since it was Smith's 1936 book, The Physiology of the Kidney,
that turned me toward renal physiology. I was a fourth year
medical student recuperating from pneumonia when my
brother, a first year student at NYU, left a copy of Smith's book
at home. I picked it up out of curiosity and read a few pages,
and then went on to read it from cover to cover. It is quite
certainly the only textbook I have ever read for pleasure. And
the contents were an eye opener to one who had been lulled to
sleep in his previous exposure to physiology.
Most certainly I was not the only one led into renal physiol-
ogy by the influence of Homer Smith. George Pickering, Regius
Professor of Medicine at Oxford, put it this way:
"Smith saw that the scientific method had been devel-
oped by the laboratory sciences, but that clinical
science had not yet accepted it. He had a clear and
practical idea of how science could be brought into the
clinic and how clinicians could be trained as scientists.
He succeeded in taking young men into his laboratory
and training them in the kinds of methods they could
use in the clinic, whither they went. Once there, he did
not abandon them, as so many physiologists do, but
continued to take an interest in their problems and to
bring them his unique qualities of mind. He was one of
the most attractive writers in the field of medical
research in my generation. He combined a clear mind,
imagination and precision of thought; and these were
all evident in his writings. I would say that he was one
of the great men of our generation."
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